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Insulation in power equipment plays a decisive role in the satisfactory perfor- 
mance and efficient operation of a hlgh voltage power system of which ~t is a 
part In order to achieve optlmal efficiency of power equipment, it 1s imper- 
ative that the integrity of electrical insulation is a t  its premium at nearly all 
points of time Concomitantly,~ long and uninterrupted service llfe commen- 
surate with cost Despite recent advancements in the areas of manufacturing, 
processing, optimal design and quality control, these expensive apparatus have 
continued to  fail prematurely Investigations have revealed that,  often times, 
the failures are due to insulation centrlc problems The consequence of an 
inadvertent fallure of power equipment in a utility is serlous, in that, it causes 
loss of reliability of the system and customer dissatisfaction In ~ l e w  of this 
demanding situation, power utilities are left with no option than to resort to 
on-line diagnostic testlng and monitoring of all the equipments in a power utll- 
ity This exercise enables early and precise detection and locatlon of lnclpient 
faults to  ward off a potentially catastrophic situation 
The PD pulse pattern appears to  be a sensitive indicator of the amount of 
degradation, or, agelng, hence may reveal the status of insulation a t  any point 
in tlme, reasonably accurately Partlal discharge (PD) detection and measure- 
ment has emerged as a very sensitive diagnostic tool to  judge the quallty of 
insulation for some tlme now 
In the recent past, quick and accurate measurement of PD has been made pos- 
sible due to the advent of digital recording techniques particularly so, when 
performed on-slte and on-line One of the most Important aspects In per- 
forming measurements in an electrically noisy environment is to retrieve the 
actual signal buried in the maze of all electrostatic and electromagnetic (EM) 
interferences with acceptable levels of sensitivity This aspect remalns a very 
challenging task to this day Electromagnetic disturbances are generally due 
to noise emissions from near by radio stations, pulsive interferences generated 
by electrical switching in inductive circuits and due to corona discharges from 
the high voltage equipment around Ever since this problem was recognized, 
extensive research has been pursued and several solutions based on analog and 
digital techniques have been developed albeit with varylng degree of success 
A need has therefore been felt for evolving improved dlgltal methods capa- 
ble of detecting weaker PD pulses so as to be able to assess the condition of 
insulat~on against a developing and an enlarging defect 
Essentially, two broad types of interferences which often pollute the PD slgnals 
can be mentioned 
1 Random Noise 
2 External Interferences 
Random noise results from thermally induced current fluctuations in amplifiers 
and detection circuit impedance External disturbances, on the other hand, 
tend to be much more virulent than random noise The external interfe~ences 
that are normally encountered in actual measurements are 
Discrete Spectral Interference (DSI) from radio trailsmission and power 
line carrier communicat~on systems 
Periodic Pulse-shaped Interferences from power electronic circuits or 
other periodic switching as for example, in an adjustable speed drive 
Stochastic pulse-shaped Interferences from infrequent switching oper- 
ations, arcing between adjacent metallic contacts, arclng from slip-ring 
and shaft grounding brushes in rotating machines, corona from trans- 
mission lines etc 
Discrete spectral interferences can be identified and eliminated in frequency 
domain as they have a distinct narrow-band frequency spectrum concentrated 
around the dominant frequency, whereas, PD pulses have relatively a broad 
band frequency spectrum Periodic pulse shaped interferences can be gated- 
off in time domain (any PD occurring in that time interval is lost) But, ~t 
is very difficult to identify and suppress the stochastic pulse-shaped interfer- 
ences (PI) as they have many characteristics in common (both in time and 
frequency domain) wlth PD pulses Also, pulsive noise is a random occur- 
rence (like PD pulse), which aggravates the process of separation Thus, pulse 
shaped interference continues to pose problems for reliable on-line, on-slte PD 
measurement 
In vlew of these incongruence, the Author has come up with an innovatlve 
technique for automat~c retrieval of PD pulses Author has undertaken para- 
metric and non-parametric modeling of the pulsive activity for thls purpose 
The signal is statistically modeled with innovatlve techniques such as prob- 
abilistlc PCA, long-memory process etc and discriminating features of the 
signal and noise pulses were estimated uslng maximum likelihood and maxi- 
mum a posteriori probability methods Also, a regularity information based 
feature extraction methodology has been worked out for retrieving the PD 
signal buried in excessive noise 
